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Wrong detector used for 

BrainLab cone calibration 

Misadministration Media Coverage 
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Das et al, J Radiosurgery, 3, 177-186, 2000 

Dosimetric Variation with Detectors 

14% 
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What is a Small Field? 

 Lack of charged particle 

 Dependent on the range of secondary electrons 

 Photon energy 

 Collimator setting that obstructs the source 

size 

 Detector size is comparable to the field size  
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Electron Range & LCPE 

 Electron range= dmax in forward direction 

 Lateral Charged Particle Equilibrium  

 Electron range in lateral direction 

 Nearly energy independent 

 Nearly equal to penumbra (8-10 mm) 

 Field size needed for LCPE 

 Lateral range 

 16-20 mm dmax 
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Source Size 

Jaffray et al, Med Phys 20, 1417-1427 (1993)  

90%, 70%, 50%, 30%, 10% iso-intensity line 
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Das et al, Med. Phys. 35, 206-215, 2008 

Definition of Small Fields 
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IAEA/AAPM proposed pathway 



IJDas  (11) 

AAPM-2013 

Relative Dosimetry 
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Why So Much of Fuss? 

 Reference (ref) conditions cannot be achieved for most 
SRS devices (cyberknife, gammaknife, tomotherapy etc)  

 Machine Specific reference (msr) needs to be linked to ref 

 Ratio of reading (PDD, TMR, Output etc) is not the same 
as ratio of dose   
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6 MV; Central Axis
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Das et al, TG-106, Med Phys, 

35, 4186, 2008 



IJDas  (14) 

AAPM-2013 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

0 1 2 3 4 5 6

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

0 1 2 3 4 5 6

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

0 1 2 3 4 5 6

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

0 1 2 3 4 5 6

Field Size (cm) 

R
el

at
iv

e 
d
o
se

 a
t 

d
m

ax
 

Impact of  msrclin

msrclin

,

,

ff

QQk



IJDas  (15) 

AAPM-2013 

Correction Factors 

Francescon, et al Med Phys 35, 504, 2008 

Correction Factor depends on: 
 Field size 

 Source size  (FWHM) 

 Detector type 
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Correction Factor vs Ion Chambers msrclin
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of Linear Accelerators (Varian) 
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Radiotherapy and Oncology 100 (2011) 429–435 

Med. Phys. 38 (12), 6513-6527,  2011 

of Linear Accelerators msrclin
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Cyber Knife 

Pantelis et al, Med Phy. 37, 2369-2379, 2010 
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Take Home Message 

 Small field definition is dependent of the beam energy 

 Stopping power ratio in small fields for most ion chambers is 

relatively insensitive to field size and is same as the reference 

field 

 IAEA and AAPM  working on guidelines for absolute 

dosimetry of small fields 

           factor converts reading to dose and depends on 

 Machine type 

 Source size 

 Detector 

 TG-155 will provide guidelines for relative dosimetry 
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Thanks 



IJDas  (23) 

AAPM-2013 Sham et al, Med Phys, 35, 3317-3330, 2008 

Depth Dose & Source Size 



IJDas  (24) 
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Dose and Penumbra with Spot Size 


